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stable protein and conﬁrm the solution state of the construct. Using
Isothermal Titration Calorimetry (ITC) we have examined the interac-
tions involved in the catalytic cycle of the enzyme. The interaction is
endothermic and the Kdwas calculated to be 3.2 μM. Furthermore,with
Nuclear Magnetic Resonance (NMR) spectroscopy, we are attempting
to zero in on the exact residues and binding interface of the interaction.
Information from this study will facilitate drug development against
known pathogens depending on AhpF.
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Pre-diabetes, a risk factor for type 2 diabetes development, alters
testicular physiology disturbing in particular its metabolism and
bioenergetic capacity, which favors oxidative stress. Oxidative stress
occurs due to uncontrolled reactive oxygen species (ROS) production
and an inefﬁcient ROS scavenging system. Peroxisome proliferator-
activated receptor γ coactivator 1 α (PGC-1α) and Sirtuin 3 (SIRT3)
act synergistically as key inducers of ROS-detoxifying enzymes. In
this regard, we hypothesized that pre-diabetes disrupts testicular
PGC-1α/SIRT3 axis enhancing an oxidative environment and con-
tributing to the decline of reproductive performance. Using a high-
energy-diet (HED) induced pre-diabetic rat model, we evaluated
testicular levels of PGC-1α and its downstream targets, nuclear
respiratory factor 1 (NRF-1) and 2 (NRF-2), mitochondrial transcrip-
tion factor A (TFAM) and SIRT3. We also assessed oxidative stress
parameters, such as antioxidant capacity, lipid peroxidation and
protein carbonylation. Protein levels were quantiﬁed by Western
Blot. Antioxidant capacity and lipid peroxidation were evaluated
spectrophotometrically. Protein carbonylation was assessed by im-
munoblot. After HED treatment animals displayed the characteristics
of a pre-diabetic state, such as slightly increased blood glucose levels
and impaired glucose tolerance. Both testicular PGC-1α and SIRT3
levels were signiﬁcantly decreased. NRF-1, NRF-2 and TFAM were
not altered. Concerning oxidative status parameters, pre-diabetes
decreased testicular antioxidant capacity and increased both lipid
and protein oxidation. In sum, HED-induced pre-diabetes down-
regulates testicular PGC-1α/SIRT3 axis, favoring oxidative damage.
As the synergistic role of PGC-1α and SIRT3 proteins is blunted in
pre-diabetic animals, an entire oxidative cascade is triggered with
associated increase of testicular lipid and protein oxidative injuries
and decreased testicular antioxidant capacity, which occur earlier in
the development of type 2 diabetes and may later have a severe
negative impact in male fertility.
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Oxidative stress is a factor for the pathogenesis of many diseases,
like neurodegeneration in Alzheimer's disease. Therefore, drug-based
prevention of reactive oxygen species (ROS) generation is important.
The Ca2+-independent phospholipase A2 (iPLA2), which liberates
free fatty acids (FFA) by hydrolyzing the sn-2 ester bond of mem-
brane glycerophospholipids, has been found in various mammalian
mitochondria. According to a classical concept, the activity of the
inner mitochondrial membrane-associated iPLA2 removes oxida-
tively damaged fatty acids for lipid remodeling and repair. Since
mitochondria are main ROS producers in cells, the question arises,
whether the iPLA2 has antioxidative defense, to attenuate the
formation of electron transport chain (ETC)-associated superoxide
(O2−), and thereby oxidative stress, by mild-uncoupling. We examined
the inﬂuence of iPLA2 on ETC-associated ROS generation in rat brain
mitochondria (RBM). First, docosahexanoic acid (DHA), a major
reaction product of iPLA2, was used to adjust mild-uncoupling in
succinate-oxidizing RBM and, to impair reversed electron transport
(RET) in ETC. Low DHA concentrations diminish RET-dependent ROS
generation by mild-uncoupling. This was mostly due to the adenine
nucleotide translocase. In contrast, when mitochondria oxidize gluta-
mate plus malate and, thereby support the forward electron transport
(FET), DHA enhanced mitochondrial ROS generation. In addition,
to reduce the endogenous mitochondrial pool of FFA, mitochondria
were treated with the iPLA2-inhibitor bromoenol lactone (BEL). BEL-
treated and succinate-oxidizing mitochondria show enhanced ROS
generation, but are slightly depolarized in comparison to the untreated
control. This ﬁnding contradicts the view that iPLA2 inhibition abolishes
mild uncoupling and, consequently, enhances the mitochondrial
membrane potential. On the contrary, we explain the increase of the
ROS release by BEL-treated RBM with a diminished content of reduced
glutathione. Thus, we disprove the view that iPLA2 attenuates oxidative
stress in brain mitochondria. Further work should elucidate mecha-
nisms of pathogenesis of neurodegenerative disorders based on the
dysregulated iPLA2 [1].
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